Introduction
Some of the most perplexing and difficult musculoskeletal disorders are included among those affecting the shoulder girdle and upper extremity. Pain, paresthesias, hyperesthesia and vasomotor disturbances may occur in any of them, but these symptoms in combination are characteristic of few, chiefly the neurovascular syndromes. The interpretation and differentiation of the clinical features may embrace a large number of diseases and disorders (Table I ). The purpose of this paper is to summarize present knowledge of two groups of these conditions-the reflex neurovascular disorders, as fully exemplified by the shoulder-hand syndrome, and the compression neurovascular syndromes (' thoracic outlet syndromes '). Since anatomic factors are of basic importance in the genesis of these disturbances, the pertinent anatomy must be visualized in these problems (Fig. i) .
Anatomy
The anatomy is complex, so only its main features will be mentioned here. The normal components of this area include the first rib, the scalene muscles (anterior, medial, occasionally inferior), clavicle and subclavius, the coracoid process and pectoralis minor muscle. Added to these at times may be encountered bony deformities of the first rib and the clavicle, cervical ribs, gross deformities due to kyphoscoliosis, thoracoplasty and injury, bizarre insertions of the scalene muscles and assorted congenital fibrous bands, vascular anomalies, lymph node enlargements, tumours, etc.11 The key to the whole problem consists of the size and the adaptability of the thoroughfare, the thoracic outlet and its contiguous space, through which the neurovascular bundle must pass in close relationship to the *From anatomic constitutents already mentioned. In the vast majority of people this short distance is traversed without difficulty, even in the presence of anomalous structures. In some, however, the bundle is impinged upon, in one way or another, to produce the symptoms underlying the syndromes under discussion. Normally, the subclavian artery hooks up and over the first rib, lying between the insertions of the scalenus anterior and medius muscles, passes down under the coracoid process and then into the axilla. The subclavian vein runs a parallel route, except that it proceeds between the scalenus anterior and the clavicle. The brachial plexus in this region tends to course along the artery and is represented primarily by fibers from C8-Ti. The prominent points of compression have given their names to the syndromes they provoke. At present, these include the cervical rib, scalenus anticus, first rib and costoclavicular syndromes. The hyperabduction syndrome might be regarded, accordingly, as the ' Pain and paresthesias are the predominant symptoms in most cases, but they are variable. Pain in the shoulder and deltoid regions with radiation to the elbow is a not uncommon complaint. Frequent, also, is pain felt in the ulnar aspect of the forearm and hand in the fourth and fifth fingers. Sometimes the pain spreads to the radial aspect of the forearm, hand and fingers; to the head, neck and face; and to the scapular area or chest. The pain is generally described as being of an aching or shooting nature.
While the pain in these syndromes may occur during the course of the day's activities it has a decided tendency to become worse at night, particularly when the patient is lying down. There often is difficulty in falling asleep and, if asleep, the patient is apt to be awakened by the discomfort. Whenever pain occurs, the patient attempts to find relief by adopting different positions. Sometimes the symptoms are alleviated by lying prone and permitting the arms to swing over the side of the bed. At other times, relief is obtained by elevating the shoulders, as in leaning forward on the elbows, or by bending the neck toward the affected side, a position which reduces the drag on the brachial plexus. Some patients are more comfortable with the arms adducted and with the forearm and hands placed across the chest.
The pain is generally aggravated by activities which involve the use of the arms and shoulders such as lifting, reaching or pushing. Activities which depress the shoulder, such as carrying suitcases or heavy objects, also are likely to intensify symptoms. Deep inspiration and hyperextension of the neck often increase the discomfort.
There is usually a paucity of objective neurological signs. Sensory changes, such as hyperesthesiae, are infrequent. When present, they tend to occur in the distribution of the median or ulnar nerves. Such motor abnormalities as weakness, atrophy and muscle twitchings, are likewise found in similar distribution.26 In rare instances, in the presence of a cervical rib, a Homer's syndrome provides evidence of involvement of the cervical sympathetic fibers.
The vascular changes which occur in these syndromes include: (i) coldness, pallor and cyanosis of the hand; (2) swelling of the hand(s); (3) dependent rubor; (4) gangrene and ulcerations of the finger tips; (5) The clinical picture has been divided roughly into three stages (Table 3 ). In the first phase the essential features consist of pain and disability of the shoulder, of insidious or sudden onset, which frequently is thought to be a bursitis or periarthritis. Usually, a short time after (sometimes simultaneously or before) the appearance of the shoulder symptoms, a sudden or gradual onset of The etiology remains obscure in some 30 per cent. of our carefully studied cases in which it must be classified as ' idiopathic.' Severe or minor trauma to limbs, myocardial infarction, pericarditis, hemiplegia, cervical osteoarthritis and disc changes, brain tumours and many internal lesions, with neural or segmental connections to the upper extremity, have been implicated. However, the sequence of events in the many conditions with which there is a frequent association suggests a common pathway of production of symptoms. The concept most widely held today is that of a traumatic focus, internal or external, with a channelling of stimulating impulses to the cervico-thoracic spinal cord.
According to this widely regarded theory, the normal physiology of the ' internuncial pool ' of neurons at the level of local injury is disturbed. From the site of the lesion through the internuncial communications, along the pathways of the autonomic and motor systems, the symptomproducing neurovascular impulses reach the periphery of the upper extremity. Once the syndrome has been produced by the injury or lesion, a self-perpetuating mechanism or ' feedback ' is set up via the afferent, sensory fibers to the internuncial pool with short and long reverberating 'closed loop ' relays of neurological impulses in the 'pool,' which are thought to keep the process going until it runs its course. This is one of several, different, helpful working concepts. There are, nevertheless, many unknown facets of this group of disorders leaving great room for further clarifying observations. Why only a small group of subjects should develop these reflex symptoms in the presence of injury has not been explained.
Both varieties of these neurovascular complexes, the compressive and reflex, may be disabling. The shoulder-hand syndrome tends to become a more serious disorder, because its progression to a disabled or even a useless extremnity may be rapid, and the time for successful intervention short. The average case of any of the compression disorders is apt to be symptomatic over the course of many years and, in the absence of severe injury to vessels leading to thrombosis or embolism, generally does not lead to serious consequencies.
Management of the Shoulder-Hand Syndrome
Most of the treatment employed until recently was ineffectual. X-ray therapy to the cervicothoracic ganglia or to the shoulder and hand, physical modalities, ganglionic blocking agents and local infiltration of trigger points have been reported to be helpful in early cases. Graded exercises within the limits of tolerance undoubtedly should be initiated at all stages as an adjunct to any form of therapy. Effective early treatment is provided by serial stellate ganglion blocks, especially in the first and second stages often with complete or satisfactory remissons (and occasional relapses). With the advent of the corticosteroids, comparable results have been obtained with these compounds. A completely reliable form of treatment still is needed.
Prevention
An important consideration is the prevention of reflex phenomena, when possible. In conditions known to provoke reflex symptoms, such as external trauma, myocardial infarction, osteoarthritic neuropathy, hemiplegia, and others, it may be useful to introduce mobilizing exercises at the extremity as soon as practical, also analgesic infiltration of trigger points. Violent procedures to extremities presenting any suggestive symptoms are to be avoided. Alertness to early reflex neurovascular symptoms in underlying conditions predisposing to them should lead to early treatment which appears to prevent more severe developments.
Differential Diagnosis of Neurovascular
Disorders of the Shoulder Diagnostic evaluation requires a careful history and physical examination to investigate the characteristic pressure points and their features, given under the various headings. Apart from standard physical examination, these include inspection, palpation and postural tests for local The Shoulder-Hand Syndrome
The shoulder-hand syndrome consists of pain, stiffness and limitation of movement of the shoulder, hand and fingers, and trophic changes in the skin and other tissues of the hand, following acute cardiac infarction. The complete picture is uncommon, occurring in less than 5 per cent. of infarctions. Some degree of stiffness of one or both shoulders develops in about io per cent. of patients within a month or six weeks of an acute infarction.
In the mildest form of the syndrome, the patient complains of slight pain or stiffness on moving the arm. Severe limitation of movement with pain shooting down the arm, upwards to the neck and down the side of the thorax on abduction and lateral rotation is known as a ' frozen shoulder.' In some cases the hand is warm and the fingers pulsate, reflecting vaso-dilation. These changes may be the forerunners of severe, if uncommon trophic changes, namely swelling of the fingers and hand, stretching of the skin with red-purple discoloration, trophic ulceration of the fingers or hand, and thickening and contracture of the palmar aponeurosis. The condition in any degree of severity except the slightest, may be very resistant to treatment and sometimes the results of months of painstaking physiotherapy may be disappointing. Occasionally, all stiffness and pain may disappear spontaneously within a few weeks.
The shoulder-hand syndrome has not been satisfactorily explained. The changes show a tendency to appear in joints which have been the seat of arthritis or peri-arthritis. The left arm is the more often affected but the right arm is involved when the ischaemic pain was right-sided. Protective disuse of the limb is responsible to some extent, but other factors are involved, too. One of these is a neurovascular reflex mechanism. Pain impulses arising from the heart, reflexly produce muscular spasm and neuro-vascular reactions in the ligaments, muscles and skin, innervated by the eighth cervical to the fourth thoracic spinal segments.
Treatment
No special treatment is needed for the pain of acute infarction referred to the arm. The mild varieties of the shoulder-hand syndrome usually yield to passive and active shoulder and arm exercises. The more severe degrees are often long-lasting and resistant to treatment. If the infarction heals satisfactorily and pain does not recur, the shoulder stiffness may subside spontaneously in a few months. Sometimes it may still cause trouble after a year. In addition to physiotherapy the various measures used i-nclude procaine infiltration around the shoulder joint, steroid therapy, upper thoracic sympathetic block with procaine and stellate ganglionectomy. These points are considered fully in other parts of this symposium.
Summary
The typical chest pain of ischaemic heart disease (angina pectoris and cardiac infarction) is often transmitted to one or both shoulders and arms. Occasionally, it is felt first in the forearm or arm and spreads upwards to the shoulder and across the chest. Rarely, it may be confined to the arms. The correct diagnosis may be missed when the pain is dominantly in the arms or shoulders.
The shoulder-hand syndrome is an uncommon sequela of acute cardiac infarction. It consists of stiffness of the shoulder, and in its severe form, of great pain on moving the arm and trophic changes in the hand. The condition may respond only slowly to treatment, and may be troublesome for many months after an acute infarction. associated with a relaxation in aseptic techniques, is responsible for the emergence of and infections with, the 'Hospital Staphylococcus': an antibiotic-resistant strain, apparently more virulent than its predecessors, liable to cause large-scale epidemics, extremely well adapted for cross-infection by its ability to survive the most adverse conditions and particularly liable to produce a carrier-state. Its exact mode of spread is still obscure but direct contact plays an important part. A hospital staphylococcal infection carries the twofold danger of virulence and antibiotic resistance. For this reason the problem is now as serious as it was in the pre-antibiotic era, with other virulent organisms now replaced by the hospital staphylococcus. The problem is largely preventable by strict control measures aimed at limiting the use of antibiotics, and a return to strict aseptic and cross-infection precautions. The infected 'case must be considered as a real source of danger to himself and to others.
